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Part Ill. Insects 
I-. nd mlmrd Mhopod pa. rrnqn mr* mrnr* 
mchc m lh paw p l m  I ~ I I  fml in l m m t  hr(\ -1 
%am: m lrlvrr. W%, ud mh. h M n l  k.1 arols .n( 
lob-, m p l m  flunh h* t m m p  f h l r  mwhpLnr ,~VO C~I. 
d - m i l r  IMO ih nutncm t m s y m  * w r m  in i ~ m r r h  ihat i h r  
l~unl in lhc lea\-. m l n  rlcn? l a l n r l  hmwhs nwt. rurl *n 
n in prurul ~ l r  mml rml 7hr\ d=m$c ih plam ,l,m-!!, b, 
rrmnvmp phuurplhnlc that un l l i l  ~ 4 h m u  h uul l  1." 
vrpaalrrr wpn*lurlnn p l m  p w l h  llarmgln~ ,rll$ tn 
~ c n \ m l h l t c . l I \  a.l!rr in~?x, rrrna\tn* fl-Itap 1h.l PI. 
d t ~ c -  phnnrnlhur.  l d r n g  tn *.,rlspn@ yg,. p r h .  url 
-d, d2masw.p ih mx-h rps t t y l  rrplnn hv i l x  rrnn.val r l l  
prntlm. iclnrr. and phlcrm I!\-w. arxl mm.r~nc thr n f c  nl 
unlcf  Ihr' lri7m an lnluml. u re \w l  plrlll 10 ~ i k l  !I% lhlr t i l l -  
lopo,al c n n p l r ~ ~ ! ~ .  n n h n ~ x l  pr.lr grlxr.ll, CX. rm i r n l r  in 
r~ii,!lr.rpxoc\ p n u ~  hv! in gnxtp. nl ,r\rrnl sp r t t~ t  
I qurllb mmy'nml a\ thc i l l r r~ t  Ibnlrpr in plant, hy l n ~ ~ l r  
Ir ilr onftml dnm.pr that w\alr lmm ihr l n l w  lhr 
c a u ~ r  lnur l% arc \ c i I t n  <,I plan! plhctprn* r u h  aslh- p n l  
MI WIIC. hyl ncrnnw. a1*I inmahi r lrUtnt  r t l l  v r n ~ u s  In 
xM!l#nn, ~nlured plan! 1t.s~~ ir wlwnh l r  I,, ~ l t n l a n  m ln .  
lm' hy pthopms ruch nr A.rprrrlflut Onvw and .Sllrnrrlun 
n,lfn, F;cclnom,c losws a~tnhu!.hlr ti, pllm p l h v r n r  trm%- 
mllrrd hr inwcts i,llm c x c m l  lh,w\ cruwd h? !h rn-lr 
I hmu lvc r  i-tn csample. lhe panu! rmcllc ,tnlr. l n n ~ m ~ l l n l  
hr Aphhrr rmrrnnra Kivh. *a$ cwdwd vtlh &i#m.l~np pra- 
nu( ~ ~ l t n n  8" U c s l  Afncn tn I'l'i 1.1tculu. lhr plmt 
v t ~ l c ,  1h.l F ~ U W  hud mmxr .xi l < m l ~ l  'yw!rd rlll rrr 
t m ~ m ~ c ! d  by I h n p  md raaw n~nT~c.nl  cmp Ikn- ~n A ~ t a  
and lhc I 'nmd Slaw%, re.pn-lmvrl\ 
Thc fcrdmg hy mull~plc T F t r r  or inmi PI* m hra k 
un*mlnxl h? prmplnl: lhr inwctr lnln lcedtnp p t *  b l  
M Ih plrntr phy.~<,l<>paal W y Y m u  l o t h  lnluq I h Y  cauu 
Ihrr are r , i  calcponcr ol plant l n p y  R in* damp c r u d  
b) I ~ V C I  ICCdlne ' t a d  ~ C I I ( I I I .  1c.l-mn remlrrl. hrlnll. 
Intr removal. vslcr hrlnncc dtmmptrn. p.l dc>lrucnm. and 
a r r h t l ~ l u n l  mnl~ l ica l~cn  
m t h  p w p w  01 lhls &YYSSIOR nnrns ud nhar u l b  
pod, lh.1 caurc damage lo p c a ~ t  ur dtr8drd imn the lcrllcw- 
ring p d d r  lolmpc I+. ~ntncellut" f c c h .  mn( ml (nd 
k e n .  .xi ucmd.pnrhuc lccdm A rnnll &rcnpltm of 
t h  t n l q  rnuwd hr anknpcx~ p m s  m c l  11s phvlv5lopeal 
cflcct nn ihr plam 15 prncn~rcl wllh I h r l  drunpnltm nl 
rclcctcd SF-rl in c r h  puold 
Foliage Feeders 
Thc fdnu fdmw p l d  d Ih.L tnmm p c m  ir mn- 
p e d  pnrnurly n l  tmmnrr )cFdoprm P1m mnlw h 
r t r v  Imr ir &- t r t n p h  ~nrlvdr lk $frudnU hl. 
mnm. A p - m  modtrrllo. utltch ~nt l# l l lv  Id* ba  
l h  epbrmvl lay- o l  i h  Irdd f m m  m j m  rbk fcrd8W 
oo t k  mnophvll unuc the Rdrrctcd pclnutmm SI~eolro 
borpucllo ~ C h a m h m ~  rhtch Id\ dmnt ctcfuwrclr rllhvn 
and Arthropods 
Arm- 
s r l t n1  .F't" 1. um.mnn. ur mw Jrlr,lo.lm "I ,". 
MI. ~ h l t ~ l l t q  ih fall .m?vumm. .\pvl,s~w~$s Irarlprnh I1 I 
\ml,hl~~~.~r I\III, .n~~h rn, M ~ , . , , , ~ .  ,s r l l v l u l  i ~ l d k , )  
,r1a,r\ 1 - 1  *%I I<!,, ,",I,? l'",,?<l X,,,tr,, ,h ,<,I.*,''\% *,",".
viv~al. 5 f,ru.in I l a h m ~ ~ l f  II'I~~c l q l i  in All., nrul lh Al!>- 
can mnwofrn, .( fh!f,mdtq ~ l l ~ ~ ~ w l ~ ~ ~ ~ l ~ .  Alrlca awl western 
A,?. Arm\utmn nxeh, lhv r n ~ ~ % ? s  <,I 2 i L - l j M N l  v c x s  tqt! flu 1 
k n n  am1 rwm, nl trarm! i l ' l s t r  1%4! lh C Y Y  ~ U ' V L  c+ltrft 
I" ~mrml - ~ f h  *l* .<ah. .n<I b111 wrhhlnr #?\,OF fhrn! 
pnrn s l  p h k h  ht*lrr <<4sbr .*cYI) rmrrsrd llnrr li'nl itrp 
t j t d l +  t m  tlw t m k r ~ ~ ~ k ,  <,I k a l l r t s ,  8" lrrwmalb, ot l<twc<n 
1r.l prl~ulrr nnl  Urmr r l l~ l r  inl&r l r r \ l r  lrd t v 1 1 I t  ~ t n  
1 1 r  plan cn trrm,nrh .#%I .I~~IIIF?, 1r.w~ I III~I \ 1?131111 1. 
r x  Ired pnmrnl, ill nrpM ml l l t c k  IIWCI 1kh8l IN tll-81 ~ l # n I $  
at lh haw am1 llw plan! ilunn) Or elr, 11" la11 .rn!rvlwm 
prlrn III l r rd c ~ r l  rlnmp led1 in\ar and cllsrann . I r v s  IIII 
Lrn c l l  lul?apr i l unn~  lrrral ilr\<lcv!!vnl. W , ' i  01 r l l lc l l  0% 
irm%umcl t l u i ~ n ~  !hr Ird l v r !  in\lrrs I a l l  nltvrwcrnl l l r v v  
w q w r  aIm,%t t rkr  a. m u h  lct l#rsc I" Ilrmplr!r i k r r lopmnl  
r l r n  lmcl1n&, in ~3ltk1 lullerr lllsn <n r.n#nyrl lz3llryr In 
In l~a. &llm18rlrrn 131 yanul 1%) ~ I X I / . ~ P ! , N  1*#,ac ha. n ),?cur, i 
CIIC.<I ,m ~ V I C I  oh~nn~ ~ I K  ,!r\ sravxn ~ t r n r r ~ , t r t  ~ p r ~ r  oten 
~ l ~ ~ ~ ~ n l  lh trtm waum tlllw (klrh- , I  Ilur ' l l l f r l r l r r  in 
\uurplh$l!rr ( ,I 1r111111 pmhal> l ,  rrEur- ks8u of lllr ,>Inn#', 
tndh,l81\ ~#x~nmpn,,rlr I ln ilx cllr'lr ,,I #*.lc~l!dl~m ilanns thc 
$kn. c c r b l o .  d n  urun 
Armru#xm lrnu Ired on w& rmay n( ru l t~vurd  ad 
n L I  hnr p l m %  I n u r r  Imr m.r w u h  # kwh sf 3-4 Cm, 
havr a r h r ~ . i l r n ~ t o ~  ~ n r r n n l  Y p.llrm im lh,, t v r l  c.putl.ul.%. 
url rsrv twm l l ~ l ? t  preen h u n  cn h t r k  w1111 lnn~!lll~l~n.l 
$ t r ~ p - r  aItnv I h i r  w,Cr l h r w  l n v t t l  nrr CIIIF~I arnw-c?rrns 
hriauv )cnlnp l r r r v  1-d l~~mln cm r h1,1 .%I ir.arl rn 
mxhu IO *tlt.~ent lwld$ aftm a l l  !IK lolmn~c on ow BT?. b* 
h-rn cmunlr l l  
, . ,  . 
i mlnrt\ r h j k  i 8 1 i ) n  llnr iml qrprlsty cn lrnnl~ll urt r m g  
1,lltrpc Ilrl,rrrirr~w lrnr r r r h  a I m h  r t l  rlmrm 4 < m  and 
!r r r - v  p n k .  yrll<.r ~ r r r n .  hsnn. c. a1rn.U h l r k  cn 
l l r t r  r lma voltl illrrnrlln~ l8ghl awl dart kmyllullml < ~ n p  
I"! l k t r  awl a Ilyhlrf < . l * x  ihn i l r l r  un(rr~,ilr\ \pn) 
p ~ ~ , j ~ ~ ! * < r n -  at", c p ~ t c  c v ~ ~ . c ~ h l c  cot t h  atzfIa.ct 01 I/,!. 
~ ~ , . > r i . * ,  lmir A ~lrtb4- a m  raw- Ianm ; , . n % u m r  1'1- 
? r n  ,nr rrl panu! lr.l$n~? durrng ik\rl-l uhtch :\- 
u ''6 I, crm,unml hy ~lr I&', rui lo-rrrr In Inl!.. / I  rrrnrp-m 
irv<l, p""",,l> cn Il<Y+?r, .wt # t \  ,T.tc.< cllccf cn ,.""I 0, 
11, rxlnhl ilw lrulttnp p ' r t r d c - 1  ihc plrnl, 
VrlvrIhnn Catrrplllar 
Ik v r l v r t k m  c.t~tp1I.r. ANrror9w lr-~nl#$ H O ~ .  8 .  
a rnqnral r u h n ~ 8 ~  a1 'Irr W ~ l d  p t  It &n nr i v v m n .  
m in fwanut prldmanp rrglm, (11 Ih l:n$tPd SI~ICI a n l  suf. 
(ilw< t h  u~ntrl (,nl> I I I  thc mnl rculhnn l ru lu l r r  lh hrh 
mtgrmlr n?nhu.r~l rmh  )rar Il.m.yr hr t k  sclvnkan ralrr- 
ptllrr il'latr 1 5 7 )  in ihc I 'nt ln l  \tat- 8% mnl vrrrr in mmh- 
rrrl I:l.w~rl~ awl rrwlhrn ( l r c n p ~  rkrr hoph 1hn.l &-nr,lbn 
txltm <..<tat on pa8tor lair an IIY pnw8n~  *c.\cn l ~ g <  arc
u w a l l ~  la#d s~II~I> u v $  t h  u m k ~ ~ ~ ~ d u c ~  ,sf lezs?\ ! m a r  1 4  
r l r n l r  m lh plant. ~ n l l l ~ l l ,  <r,nsurnln# Irmlnah an1 rcrrnp 
lrll~ayc. Wlth i n r r run l  lrurrl npr. I h ~ r  pm l rwn r  ~ k l t w h .  and 
lvrrar nmwmr lrrvcr c ~ f  all .yr\ I k v  .rr vcru l f* l \  lrnlrn 
OII p-awt, u,rhcan. tud,u. and r r l * r rh rm #%I ma) rrpt<ltv 
t .!MI 'clmpbrlr iklnltalc plan$\ A izna con\amrr &ppw%~- n~a r l ,  l i X l <  nl' 01 Ira1 ta.isur chnnng ilr ikwls~rpmml 
I.rrvac 1st lk vrlrr lhan ralrrpl1l.r wu-h a nlrXlMm knph  
or 4 5 . .  cm and .IT harxtrnrr<l h. a vrllnu krl cnpulc 
and r hcdr colcn ran@onx lrcm lbchl g m n  1'3 hlarl, r t l h  * r l l r . r  
10 vhllr lhnrg$!wltnal \!rip', aIc,n~ ih rnrrm knplhol lh hdr 
fi lr\t put 01 p1g11rp1 F>ICL(\ hackwmrd. an~l thc kg \  aw 
pnsrn~srnt rhcn lrrvxr am a! rrrt Whcn 1.n~ ur dtsulhrd. 
thcr ol!cn ll<l>p 10 ihc gnwwl awl tt>n*h Imm rtck lo rndc ~n 
trptd. IY ~ IC~I I I IP  c~mtm8~%n\ t h a r a ~ m v l t ~  01 t h  to\m 
<;roundnut Lnlhlm 
Ihr pnlitndnul lralmtm. Apnnrrrmo d w e l l n  k w n c r .  
IS p"wsn  p.1 uf p' lnul in lw l~a  urt S~uthcarl As.. I h c  
hml- of Ihh Iralmllxr r w  tmmanlr lrpunx\. awl pan111 and 
unrkan nm atmmg 11, mml ln?ponrn! rnv h s l \  MMhr 
I~F'VII rpp* stnyl, m r h  c t rnh l sk~  r t f  k-'rr$ cn cw (rr#<?lrr 
atxi I:#nt m4.r l.nr lunwl inln Ih 1r.Iln and 1-1 8," 
t h  nw-c-phrll ktuwn thc u w r  m n l  lh,wc! cplilrnnn. I ~ rmmg 
h lnrh  I!IIW\ S c w r  ! o l r s l a t ~ ~ ~ n ~  mar r rw~lt  in cclmpktc lkr\ 
01 ~ p I ~ * ~ ~ ~ ~ t ~ l h C l ~ i  IWC am1 lkltlllat~cn 11 I~.IIcII turn h u n .  
rhnrrl, rnll ik\,~.ialr lhtnl \trpr l n n v  l r r r r  lhrlr mow\. 
u r h  two ~1 ntt)rr lrrllrt, 11,prthcr. and rmlmnw 11- L.m<urn 
h,l3.~r a% lhr ~nmp l r l r  l k a r  Jcnlopmnl tl'lalr I5X) A1 
malanlv. Iarrac rrnll r lmgfh ol 6-8 mm and purnlc d t h m  
u r h k d  kallct\. I\~(nlalcm\ nt i n l m l w n  in'wnbc dump t k  
rwn\ rra-on and mar h.i~mc ubrr prlls dunnp thc pld- 
f t l l m ~  sla+!r lhlhlrnn cltrrrsl h) Ihl, wl MI lntcn<ll, uhcn 
trnp.l!non 4 lou\  p'nlul prcrtucl%m I < )  runl  k\c>txl  thr nlnr 
~ r , ~ ? o  IOII~ thc dn u,run \I<uh\ then nlwr ln.n> lmrld~ vt lh 
n!.tl$tm plmls m l#rlll\ u ~ r h  i!nrnsltlw plmlr. uhlch r r r  pr- 
ttc~~1.1rI) ~ t t~cqwh lc  !,, damapr h\ tho' ~ Y O C S .  
H d w  Caterplflan 
Amtiid la rvv  01' lhc - Amron. ur a m  t h  mna 
imponam Jcioll.tm of P-1 m lndln. 8Ilhmfi l h y  pmxhcc 
m l y  yx-lsc L,\ur m (ram. lk m l - k x l c d  h.t? cam- 
p!llx. .a. .rlh8rmun W&tL (Flar 159). >r m n t  tmpmm! m 
r<r~thcm lndta. a d  A. mmwt (RUIICII IS m,\l !mpmmt m 
m7nhrrn ln.l!n. 'lh inwh uc mmd "ham c l r r p ~ l l m "  
ea 
Intracellular Feeders 
Fcmn hour a nurdm d t n r r c l b h f  llrcdm t n c U n g  
.phvd\. In-. lhnp. mntcr. ud uht ld t rs  Thnc in-tr 
#c"mllr h u e  rupny  m ptrrong.wl lnp m a n h p n l  uxl 
d~mi l l>  d~inuw plmh h cm3umxnp phro~mmh.a S r \ m l  ol 
!h fn!rrrllutar lcrcl.n. e rmja l l$  Ihnp, and aphtd,. m- 
tt?n 111 plant pathr!fcn' Frrillnp h) t k  p a l o  Cdlhqq~r .  Ln- 
yu*,,," 1.lhu. cm i r r v o  mfu<rr ph*ory lh$, \  a n l  l n r r a r n  
rr$plr.llnn A mduilt<n in phxm)n!h \n  i u u n  immrd~alcl! 
.Itrr t l~rhnr lml\ f')r dura!~cm 01 phc.ln%)nlhc>t, icclu.t,in 
tr wlntcd t r s  ik i rnph of lk i r d ~ n p  msd. ik ,lase <%I p l m  
~ k v r l c ~ ~ ~ m m l .  awl t l r  narc <,I ikrltnrrprr ~kvc l t vpme  lnlurrd 
plnnl, pxnnall) rc't,rrr phc*m)nlklh ~ I l v r l r .  hll ih rnlu.. 
t#on 15 r m a m t ,  aflccl\ all s!*prs oi plan! ' k v r l ~ymml  and 
19 mnf pr<rnurnrd rn hlrwm an.! y n t h l a ~ m  pn,ufh rtrprr I n  
plns, d m ~ y r d  hr ihc t u t n p 4 ~ r d  \p>&f mllr. Ir !mn,,huc 
untfur.  h,ll> phnmynlkr l \  rfxl crm~pr4trm am mduicd in 
v r r r r f y  i lamyrd i r l l r  ulltlc nvxknlr  Jarnap ma) ~ncr rau 
tnn\psnltl.n rwl  L ~ U V  &vrli~pmmc 01 rmslkr. Jclnmrd 
Iravrr utlh I lc~rct chlm~phrl l  icmlm Im-waud Ira1 i n n .  
$ptratlrn alu, tmrraur ualrr Ikn,. m~ulunp in plaa nr<< and 
r lknurc 01 Ira1 s tmars  
t-fhopprn 
Sr r rn l  rprcw o l  k8fhoplm. rs(rd.lly m m h m  of lh 
m u \  t.myx*rrta. uc prrlr nl pcanul T k - c  lncludc lhc M a l o  
l r d l u m t .  b ~ t i a r n t ~  ~FIatc Ih l ) .  tn N m h  Amnca. 
thc pmsndnut jarwd. I lrrn hlhm tPlalr 1021. an Indm. and 
I f . n r , i I ~ c  ICC,~~ and t. dnbrh! hol8 in Wrrl Alnc. Rcuh 
.dull sml nrmph.1 lcsnmr*n id ~ I 7 U n l r  m t h r  un0rr- 
O L ~ I  01 (ranu~ Ican(.t\ R 1ca.n b) nnvnlng lhnr muthpanr 
#or<+ r k  rntdnh unl rxuxlmg plan1 l l u r l \  Adult Iralhoppcn 
.rr 3 -5  mm Ihng. vmlpc \hrpnl. md llphl p m n  lo yrllc!v 
I r a l l q p c r  lml lng c.u\n l c a ~ r r  md k.+lln% 10 wrn )rll~rv 
lmm lhc poml vf q u n  to thc i lp in a I)p%c.l V Bapr  ~Plalc 
Ih i ) .  pmhrhl, r' a r w l t  01 thc rntcclton <,I u11v.n toxm <* 
loxnnr klc,w f d n y  l k  r\rnfnnm. crl lrd "hnppn hum." 
ma, k n m r  m scvrrc 1h.l fhc i n t u r d  n r  dma. In r k  t.ntrrd 
SI~ILL. ~h pn.m Icakppt r  b n c s  mn sunnvc thc u'IMrr in 
m,nhm, I h l m 4 ~ ~  url<rv rwmlm ml) in mild clmalr* plan# 
~ h c  @If coan .Adult\ d t r p c  m h u - m i  h n n g  t h  gmvnnp 
X L U ~  m vtnd cunnnr r~%%atPd r l l h  ura lhn fmmr. m x h -  
~ n p  a lar m3nh a$ Canrla hy cart) l uw .  I n  !hc I'ntlcd Sales. 
nnlun to prrnut b! iraIh,- I \  gcnmllv m ~ r l  rt\cm dunnl 
l u t r  md lul). In lr*t~a. ~nlury I- m r t  r v c r  during A u p \ l  
an1 SqnrmW of ltw mnn) w s m  uxl Frhrwry url Much of 
lhc d? uru,n. 
mdlrips 
In rhc I'mrrd S t m p  & hc ulbrmimpr. FmnUinwIhIyrra 
(lltnd'l mate IM. kS the mna -rpcKl 01 r m p  on 
pr~nut. whdc in S&Ul Asla. Srrnmhnps & & d l  Hmd 
m d  Jhnpr pdmi f R a p l l l  uc ihr mnl ahundvn specks m 
th!$ rw. Thnp uc r t l r r m l y  $dl 1I.L: mm). del!c~lc 11%. 
rms tha fted m pcmul leaf Mr md 11-. E g p  a? d q o ~  
a r d r n @ a ~ . . d b t h m S 7 ~ l l a r n r m g m  
m c r r N r l h ~ b t u k k r k I r q d . ~  lnaronm 
pa* ) t l k m  n -be. .hk r*l)n MI. I n m  bFh( b r l h w  I., 
pbkl ti- H r t  h p  h.%r ayrw m u m  ur( t m l  h 
r ~ n p  lh - wfr- b \ r h w ~  m n u n t h  url rnmC,h~ 
Ih r.akJ llunl l hy  l n w  I . ,  ~ r r n z ~ l ~  r \ v A  !n b ' . m m l  
C a l n  ih\L u c  mnLW url sI;$hiIl . u w l  u p n  ~.m,-nr 
i l lrlr l h51  1 % ~  h r t  10 ITUR* 1.lrayr 1% ml\l r-snr 
<lu:lngllr T,mt '4, rllr: p(m! :irrrp!xi ~ h r  P ( I N 3  l k p n  
8 , .  b l ~ r n ,  m-r c!matp\ rrr !.-I ln 3:r vmo: nilvm 
Hc\ul l l  m m  w\n-rl dul t ;<  i !kt l .~t i  (hat l h n p  8n.m ,I. 
pranul J n  n* s ~ ~ n : l ~ . m t l ~  .k~?r~rr I*'! ' t rk l  1 I . l n r t .  1.o 
mrni  t $ n l ! n $ ~  hr,c tlcrrnl slp~r>l,xl in ilr implnah-r 01 
Ihnp, Ihnp,  mlurx an1 lkrhr.hk inrwr I., vrJl!nr, l n P t ~  
*tri! n w r r ~ ~ r t c ~ n r l r  rr.fthc R~IIT, w m  k f r M .  r ~ r ~ y n  .sdh. 
)~rl,l. u.I brim ,!I p n u t  5n l ' h l l \ .  am! w%il3?.hh s w . . ~  inqrr .  
tanti). lhtqpi lr lnrnul  ih' h ~ l  t w . i w r  an! !.,n,.l.? %p;llnI rill 
,,n#m. h u h  ot u h ~ h  , ruu impman! dlw-aur  in pranta 
l l ~ ~ ~ ~ w t ,  ~ c w n d  01 ! h n y  chm I R . ~  r * l bc  % w n  tw~~lmkr 
TIrapollcd SpMrr MIIr 
l l w  hcwc~rpxtrd rptdrr mole. T~rrmwhw unwae Kwh. 8% 
mlcx pr-l c > l  peanut tn Ih I'nl lcd Slalr%. r3p-clally in V l ~ l n l a  
am1 Sr-nh C'nrnllnr T k  v l t l l l  mrlc ir .ppnsrlnlalcl~ 11 \ nrm 
Ihnp am1 lhphl ~ m n  lo yrllllw u l l h  lull hlark &,I cn t h  
&-urn The m!cr\ nnlurr plnnl, hr  tnunlnL lkll pmrcmy. 
w i k ~ n p  mlulhpul,  t a u  plant r r l l r  url wcktng awl lh 'vn 
l rntr 'The, I r v r r v m r r  u 'ltrp.u\tnp frmalr< gn. in m a r  r ! l h  
a mlld xinlcr, a\ arttrcl) rcpr~xluitng xlalr\ In  lh rpnnp. 
mute, 1n811alIv f e d  ~m C~CIY h0\1\ and then h c m  rrtnhl,rkt l  
<n %om. l'i~pulalnons inrcsv  rapldh am i a w l l n p  rum r lv l  
lhm dhrprr\r r r  I! k p n \  la  wwuc U ~ r p x m l  lnrm vnrulnp 
corn <%cur\ dunnp flnvcnnp md pd drvcl,q7mrnl m prmal. 
. l a p  lhal arc larornhlc lnr mrtr r?t.hll\hmcnl an( - l r lhn 
8mr.u IPIalc IOU l hqstc cu lhrakr  in pcrnul arc Ihucht i l l  h 
W h i t c l l k r  
'Ih. w m p n u o  wh~ufly. llrm,~lo rohort t ( j n a . h r r ) .  1% a 
r l s r ~ \ c l \  m w  pcu of p c m l  in the Unvlcd Slate\ hn 11 b 
k n  1 mc rrf wanm m l n d ~  f n  rmrt 'lhc fiml vh8fr 
. . . ~ ~.,.- ~ ~~ , ~ -  ~ . . 
fl) mfrnalnmr m pnnu! !n t h  I 'ntwd Slues cr-mm~&A wvllh 
t h  ,&rn~l,~.t,m of a m w  rlrun R .  lhm drvura ln l  rrpeublc 
c m p  ~n I-Ion& C'.l~fomr& Anuhnr and Tcwu. dtmng 1'1x7 
UII l9kY strrtn B w a r  alro fnund m p r m  in Cionyi l  Yr. 
ccm r v u r h  m wmn H o l  t k  w u l p u t r ,  uht l r l l?  lhar 
~hovn !ha1 $1 m y  hr r m w  rpecln. md ih ~ m r ,  %ilinfrlf 
uhxlcll? and H a ~ - ~ ~ v f o l , t  Bellows & I'crnn lurr k m  prt. 
p o d  Thn uhilcfl). IS a u"ou+ thrm to ram1 h?cacu of 91% 
a h t l ~ y  I" I W ~ V  om pop~1111,m npd ly .  11, trcvmnrc on lhc 
undcmdcr of l u v e r  w k r c  11 13 dt l f icu l~ ICI cfrntrol w l h  
~"vill~ldn. 1IS R I l M C  I n  N&< Of IIIVI~ICI&\. .nd $1, 
mi? 1% a ,ma of p l m l  nruur. 
Rnot and Fnd F c d t r s  
I r a n  ('armcmlk Dam 
lhr l r r v r  i<m,lalk h m .  I'Inr-lpw ftrmt.llw f%l!nl 
i f l e t r  I"rl\. n . t~* rng lh m n l  impman! iw<l pr-1% of prmrnll 
~n t h  I ' n l l n l  \trlr\ Illn lnrnl  n a f-rl or1 nullurlur 'n,(n. 
~ l x l ~ ~ d a n g  pranul u k u  vsel mn.lum n ~lrllc~rlll. 11 uLl,tnl 
. , l  
L . ~ 8 u c  ~ l r m r p r  h n  u n l  lrxrlrlurr 4% h f ~ h  l lwr i s w 1  .I\-? n 
m.rr ,ml*n,..,,l a. a pr.1 im ,Wllll,t p , u n  ,n ,.,"I, u,,l Ill=" tn 
k r s $ r r  ...II fl,n ha, n h l ) h r  ~t t ) 'anv~ c x r l > < r n l  and r r r s l n  rr lrr  
l,<.l,l,",. ,!, \,,,I ,f,<>4.,"rc sIIC,~, c,<w .!.,pr ,,I I .  1 , ? 9 , # 8 .  
,,;:,,, I ,*I-, WC, LO,"III,IIO\ ,11*1,1 11, CRY. 1111p1, '"I IIc 
plan< am! I.,rvw Iced h.t-r?~! kz !  ~ n n l a  ,tml \ t - m n  *,r  #n I I v ~ r t  
h3.1, I ' n l r r  d q  <a-nltlt<m\, r n d l ~ r  lrr rpps I%#\! h l c " +  llu utlt 
,,,I, X C  111",.1 Ik 1.l" (11 !I" ,?IYI,I .!>tI I",IV l ~ l l  il,"CI 
I rar r r  18nrchtnp ih rllunl I* 1n8 ~h o11.111 \Irm .I (n llltl 
k l u u  llr u u l  vurlrr l ~ r v v  llm l m l t a y  l u t r >  tn the uvll 
Irl,nl r l l ~ ~ h  !Inl r r d  im rcxm unl drvrl.,pin# p ~ l r  fhry l h o  
nm, lunml  lltrcuyfi ih mml8 U I C ~ ?  a n  I.IC~.$I ITZIX IVS 111 pl.hll 
Mr<hc avr nppl twn>nt~I> I2 % mm lsn>b, lcv!oalr~ am rhmq u.1 
gr., I<, ISILL i , l t r q ,  v l t h  hc.wn nur l ,vyr  i ~ r u r d  the unqrrjcn 
,lal*lc !"I, dm1 ,,,,IP\ .,c hll ,,, l,l.l,, ~CII<,'. w,Oh 't~xr<,8al 
yr.r h l r  m lh8l  urn^\ fI'lrlc 172, Y<nrny l a n u  nr fn l rh l  
rrcl. awl alder I L r v r  hrvr  <la* nmlu,yafn u n l  hlur rrr-rn 
r l t m a l l n ~  had, arcnnl lhll hdorr anrl 1111) IPIII Z ' tn  in 
Imflll l lnv prrlrr  !,I lrc'l rm unmal88rr pcnnut pdt vlvl 
drrwgc i k r r l < y l # n ~  u r d  u l m  i h b  p rn r tn l r  (>Ilk, I h r v u  
lrrll r t t m l l )   or^ r m r  m t u m  p.1, h\ .I.~~DI?II~ ik c n t w . 8 ~  
~ , , ~ ~ , t  = ,.IV - r ~ ~ ~ r  PNI I I~ I~W I 7  1, n,,* C.IP~T~AI 
<I,,mnyt tc, p.1, 3, sttIl8't-nt cnltamr tmlccto~m tn A l l , ~ * c a <  
1 RatbrraCanRmhan 
uuthon urn nnrrmn 
kn.omf, !I&. n a m p r  r\l dpnu in Vmlmr ml Smh 
rsn~lonr url prmat nqvm m p r r t r  &#ml unl\ 8n lh 
~ m t h a l ( ~ n ~  I ' m t ~ d  \mtrr lk *tuhr, , I ( lo l  ~ r l l - d  spn!n( 
cwornk, mclrt u r  .he h.6 % rnm Cny ..=I r r  rz\#lv 
r e c 3 v n ~ t c d  IT !I* t v d w  \p?*$ m l k r r  p c n < % h  % ? l l q ~ *  ?lb!ra 
f f l a t r  17.1 I Alltrttr prrlrr 1,s n n y * , r  at r k  h r v r  r - l  p h i  en 
nu,q,l, drrk r-81 uolh mdrrmr  l r r r l r  a1 ~ n ~ a s ~ c  mlrrnrl anl 
I nw F Y ~ ?  ,fl u w r h  u r rnx  prm~, p1m3 Ihr.~* 
nrqmttt," Ilr luvr .I rlnr*r, Irmk url vhrlr r ! l t #  dart 
hnwn I,. M r l  hd ~ q n u l r r  ml -1 ptlrr, ml IN, rcr I! a 
lrnpfk CII ? \ 1 %  1 4  mm at nt~lm>lr il'lar 1 7 % 1  Adult nrRr8nn 
h t l c <  lwl ehsw th- ,mn#tel <re pcatul kmm, ark1 Ian= lml 
hrl,,u ~ n ~ # n I  c  n r l r  m ik%rlclpsnp pry, .nl !..I\ l v r r  
m.ir almn! ~yltndn<,l mtri h,lr. rrrl I d  cn llr tmnul%#m 
p.1~ url d r w l t ~ n p  mt l>amapr In n n l w l m l  LVvr  r lu)  
pn.ll!sp?u? pal, 11, inrmwin t., lur>pl IW lnkr p*l 17% Thrm 
I,, tl.tr pwrnccn\ nur cxcm -11 wu i n t k  uMhrm l u ~ ~ x l r \ .  
vh~lrrnilr ~ r r  i ma~n<rcur, n i)rnflhbrrru)r\ 
Whllt G N ~ .  
whltr  IN^ YC t h ~  I- or ~ m h  MI- ud ~r m- 
nulrrr.1 mwny t k  m n t  $mponM p r ~ l s  01 prl l l l l l  w W w ~ < k .  
r.pc(t.ll+ in t h  drrrlqnny n.lmn~ elf Afnra and Swthan  
AIM 5rwr.l spn.$r. 01 llr prwt. l a h n r t r f r m n .  Atlr,nrul. 
~ ~ , ~ u r b .  Iufep~dn. Irlu-r31h)l.l18~, ml .S<hr:,mu)ul t rn l  .n 
pame nrr, awl Ailtrll h t k \ ,  rnl1r.l crrkrh.frr\. arr 
I~IIII Inrp~. I h :(I r h mnl I h - s  e m q r  lrrtm t k  sol1 .I du-k 
d81nsp ihr fir\l feu vmli, !h rmn! u.$t,n lhr) <!t!cn urn- 
*; yrrprlr cm fm* 10 m.1~ and l m l  i l * l a l r  1 Thl klcm rrlumlng 
? I,, ilr wr l  in  1." l k ~  rgp  I-$8, nn; Iasd hinpl, <!+ mn .mall 
clwwm '-I> t m  k t c l r  lhr u,#l \urtucc. l m m r  M C shrprd 
.IN! uhttr v l th hnwn 18, h l r l  k a t  capulrr m l  uul pl;tlr\ 
(Islnc 1-71 l ~ w w  td umr rprchr\ am up to  Yl mm lknp mO 
? t i  mm in dumrtrr Oldrr ,!h!nl mnsr)  I n w r  mar I& <,n ihc 
tapnxqs. mwl!mg tn pak'k, slt8n!d, r ~ l t d ,  <%r &ad plant, 
h l , s ~  in#unr%$&\ spcrto t r l  uh!lr gwh\ cm pranut haw 1m pmrr- 
n t j ~ ~ a  prr v r n  
Trrmltn 
Trrm8ln (F1atc l 1 R 1  of many pmn rrpn.~.llr Odnnfn- 
rrrmr, i n 1  Mlc-mrrmvs. arc malw pr'lr 01 pranul in Afne. 
and AIM Trrnt!w~ l rnd In hr A mqcr pmhlrm m panut 
dvnny pcncxl* 01 inlulloamt ra~nl i l l ,  uhcrc., uhllr p!th &rr 
nu- ol n pn*llrm In llnv r h r r  vnl  mo>rlurr 15 ulr. 
qaalc lcx pnbpcr plml pnbwh i l awr r l n  t rmltrr  Id 1 lhc 
hrwr 01 strrn\ awl. l t k ~  hra \m.  can ' lcl l" t k  whllc plant 
O l k r  spn. lr \  mrrr I plant vflh m l  and Iml m thr lr.vrs. 
hmt ih prr.lrsl drtruyr ,\ c . a d  hy yrclr3 that fwd m p d s  
nr l l lnwl into lhc inpvr*. maln rtrm. 11, Intrnl hmnchr. Irr. 
nlttrr tlrmapr prlr in iwn rsv.i h r  crsm.ll, urnlynny thc 
pl.1 ul!hr$l pnl pc r lm t lm  ll'lrlc 17ul aml h. prrlrat!np thc 
p x l  am1 lrrdtnp on ik d llunu(lc lgr pi\ 8s nknt wvrrr 
Idtr in Ihc pn,u!ng . r .~w v h n  lkr arr lrll in t k  roll p s l  
opcmlum n?;,ltmnh w denny pm,rl% el nnrumr8rnl n!nl.ll. 
I>rmnpr h trrn?!rcr mttk.r\ ?orl\I and. cqurll\ lmprnlnl. rn- 
ha~rir, 4. J lnv~#r  in\rs!on and .Il*tnrmn owlm!lmllinr ol ml 
WlmoTrm 
Wmvmmr. i m m  s a p  of rllrt Mk ur imu- 
lnrlr tmplnun pros of p r m  in lk nuthc=slm, i l n t l d  
Slalrr Snc'rf q k w r < o f c k  pmur Cnvdrrvr haw k ml- 
In.tnl fnml pranul. C w,rruc ISch.flcn ud C ~ l t m l i ~ r  
~ ( i ) l l m h a l ~  nrr r m w w r r d  mnl f tcqunly W t m s  h . ~  
lblc c r r l r r  I.\trng l-n ?ran. Jrprnfhnp m lk lin;vr\ l l w y  
lcml in hr mur t.f a pmhlrm in mwl \t,~Is url b n n y  y u n  of 
hngkr lhm m-l rannl~ll Adult r lwL k l l c r  cmcrpc tmm 
t k  u n r l  dwnn,c rpnn$tc? rrcly rlrmmr and I r v  vp m ik 
rlal<r lo r plml hwt W m u m  lmr arr rlmdrr, h a d - I d 4  
OE 
m a r a n t h l k r r p m n d ~ ~ m h r f r m i n n  
d ck kdr Tkr - rn nJR f m  .Ulh.r h? l l t h  kmn 
nd m mtmfr I<-2q m in k n r h  M u  f d  m 
all u n b r ~ u n l  pn. 'I( t k  prann p l m  w t k \  m rspr- 
r ~ a l h  & r n . ~ ~ n ~  !I, t k  p.k rl'!rr lui, Uin-snms makc 
j a p ~ d r n l n  h J r r  in i k p x l r  yrl Ired rln ik drwlnprng w d .  
<ll!rn ,zrnipl-8rl~ c-amsnp ik -1 m n i  k a r l n ~  rrnpr, pk 
M n m  
\I!lt~yr)n mr I wn*n pea d pons In mnl dm-w 
mtlinr p m r u l r l y  in m t r m  Afncr O( t k  I 3  rmrn mf 
m ~ t l i w l n  fbi da- p r a m  m k n $ n l .  P * d n ~ n  \w 
ur ilr. nnst prr\alrn, M~tlq-.xb <Fnl r k b n  *awn Jrrp in 
t k  vljl k l i w  rttrnp d in r r  uxh m t r  munrh Iring 
!h tmn) rrrun, rrvm than urr 01 lk m1111+ rn hunt  tn 
ah. u w  l i t  < m  < s t  -I stnrn dmm t h  dn  w a r n  mm 
!ha, i16r arc 1-1 klmvw 1" rm lk) c-r f nm t k  ux l  
%lmh afw t k  f ~ n t  \usum~d mrn io! ~h un uaun ud fwd 
In vniltng p l m \  lrrlinhnc p r m .  Oflm mkrlnp  plu* c k n l l v  
h, up 1:. 3,: Ihr\ ,II..' Imcl m I)r\tlyr*np PI\ u*l mv 
k c  \ ~ r l ~ l  x i  ur: U~ l l~pn l r s  pnnunl, rtlhl. #mrmlarr. 
<Lrurlqxny pr- prrl, uhllc !rrmls\ maL mxr nutur pxlr 
Stored-Product Feeders 
Prvnnl  in st- m n r k d  h. a vadnr n l  ad-pmdun 
PIS that urn mrtdlr &UCC V C ~  qu.h!y. MW than i n t  spr- 
C ~ C I  01 lnwcts awl mlatrd i n h m d \  mlrs! stnrrcl rrmmar 
Mlm nm+p.mml prrrr p n ~ " t r  ihc pnl .MI f r rd  on ihr 
VCd i l c -wr r t ,  uw.1 qmoc? haw ~ld7ic~Ity pcwratlnp un- 
d r m a ~ n l  pcanul pd\ .  md thu, u r d  dampr trwl\ I n k  mm 
u % r r r  in damaprd or crrckrd p.1, O l k r  pc\l \prc?r\ ravly 
hwr thnuph ilr p?M to t rn l  lk prt-lrln- and i,ll-nch vrll 
l l r a y  ~nlr\!nt#c,n\ rv lh \tcrrrd-pnxlucl imm\ ma? Ic rw dam- 
aprd unl or *.rd nntam~nnrd uqfh Ira<$. rchhmp. Inwet\. m 
~ ? $ W O  pm\. st1 nf uhmch can m k r  thc pwfuct ontulllhlc for 
human c<~nwmp#on 
Indlmnml Moth 
Ihr tnhanmral m r h  Plndzo #n,r.puwrrlb ~ l i u h r r l  9, an 
,mpnanl pr,' ',I vvml prnnul * '* l lu$& U n h \  am rdll, 
dln>nru#\hlhtc h$ Ik ~nu\s.l 1'011,1 <,I ih fcwu i n n  Ik ln,nl ~. .~.-- ~ ~~ ~ ? ~~ 
hall 01 [I*. Itrrrwne I\ uhllr in nnr uhtlr lhc tulrr mc.h.11 !r 7 .  
mldr\h mnun 10 p q l c  r t t h  a c q w r  l u ~ l r r  IPlrlc I X I ,  lhr 
w n p  arr L,ldnt clrtrc to the hntv u h m  ihc m*h is m%l#ny. 
u*! r r h  ir d a l  unlh a ~ n t ~ m t .  m k h h  h u . n  hyd Adult 
m*h\ haw a utny ~ p r r d o t  marl, l V  "in, a rd  nd lmph  01 8-11 
mnr whm thc u,tny\ ax f okh l  l=nulr\ l i t  cpp% mply n in 
rmnll puy LAnx Id m ' h c l l d  W J  n m rrrd in JnmN 
tv c n L d  porn lmr 1- a h~lkcn. ~ n d  uch m !h unl: 
md ulrkr vw ~n l r$ l~ tan .  Ik cnrlw w r l n  01 .urd ma) k 
crnmm! rnlh vthhnp At mrlunr*. lrnr ar- .hut I5  mm 
an knpth an4 ur lbrhl y l l n x  ln mrm! uhrlr, oflm w l h  1 
pr"~,\h hr m m p r  I" t k  f m  or p.m.~~! rmntmcd ucd 
rmt Aim. md urMtne m t k  p& md d 
Rkc Math 
Th. ncr nwh Cn-m e p h o l a r r .  (Suitam). like mun, 
n k r  a d - p d m  p t r .  3s --*&mi a wmd.r) p m  of 
r t d  prrnul k a u u  11 i r  w h l c  lo p m t n l c  unl danvpc 
& in ~d pMr Mnhr of 1htc spears ur p y  h u ' n  In 
tmuny r l l h  a xtne s p n  of l c 2 4  mm md I kngth of 12-15 
mm with ih wxnp f o l W  . Img Ik svks 01 Ik a M o m n  
IPlra IS?\. %m in t k  w n ( s  arr il,#vlr W m d .  Eggs ar t  
Iatd r iq l ) .  md l r w r  I d  on Imrc. %klld  m on r d  in 
cm&xl p a d s  ll'lllc ! $ I t  L m r  I- mltm Nher !ha! .rr 
s r r r . M  51, r k  .d m vhrch feed T)ry alro ~ p m  
dmsc .  IN#L silli~w rnnm l m  pupulon. A m*um 1.m. i s  
Roaaedo 
Rrmllkurkelk.nibdl."rmrrr(n,,t.ILd* 
mnfupd flwr hmk. T 'nfwu J-ttn & \5L a- 
F.l x I.<: ll mm nd rr * h n #  af il!#ah Mm. m!. 
&'h hosn mtb Ihl n r L  n i d  p m t t  -!d.ld- t A ~ r  
lul Rr n o  q ~ c w  m b r n  ~ a m t l u  in w a t e r ,  hrhl.. 
ud lift h t P q  n rlutl ma+ Is\ up 111 4'41 rpp\  a m n g  pmut 
pldt arrl unl bnu ur ) r l l ov l rh  r h l l r  r n h  2 h ~ n  h.xl 
C ~ ~ O I C  a n l  l a k n l  .-I plslr il'lalr l*'l Ih*h hb l~  am1 
1 . n ~  f e d  m t k  w d n ~  1. p m e l  -I url hm,u into ~ h c  
unl As a msull 01 Ihr* f d s n ~ .  unl  inr,mc ps*.!\ .,*I 
du\ly a d  ur unfit r , ~  h m  .,*mumpcrm Ihn 3mu~1 rhi, 
tnrrLu$ thr p r ; m r p  crf <pl!l w c l  rhm F!\ ur $kiln( 
Clolldnul R l a h M  
7hc gmzndna hwmd Camdm m- O L m .  ar n tm. 
prmm p%t mauu I! rm u l w t  un rh r l l n l  umhnupd pcr*n 
pld\ It 8. a ma!w p%l PI p r m u l  tn All. d A l n ~ .  Th. wh8I1 
I. C 7  I 5 mm. d a d  g m y  I n  h w n .  and t l ~ ~ b t h  mlM ml 
h l r  ly hlnd k p -  E ~ p r  m Imd tn lh p i s .  nml i a n r  c h r  
dtrrcll) l hm lph  ih c p ~ ~ h c l l  .ml pl l o l m l  cn ch -1 l h u r .  
drmrpr  ir n x  $ ~ < l h l r  ~lrrrull) M lh p.1, *!rhu! r u r l a l  
oh\rn.l~rn frflcn ihr In! rndm"r 01 in tc \ ! l an  ir a blr ,ul 
~n t k  pnl hy I Inma h l o r r  I! pmp.1". lk hcdr ~ I b r r x  an nhlll 
l n  cmrpr  fmm lhr pld l l n ~  \umctrn< rmwr  and pcnplr 
m l r ~ t i c  m inlrsrrd yJ llln!r IKhi l n t r ~ t r t ~ c ~ n  mar ~ . . u r  
rhonl, a l l n  plantr ur i nvmrd  url whllr 11" yrk am dntng  
tn the wlndrnv ir r h l l c  lk pd* am s l r n l  in thr m n  dtmnp 
lhr dv scaron 
PodSaCking Bag 
Thc "U'anp:' Flumolaw mrdldu I R h c t u s I .  w h r h  mr 
uuct panu t  pods whdc l h q  ur d n x q  in lh flcld n lfunnp 
r m r ~ .  8s a xdcrpmad p v I  ol p a n a  in Indm Thc d u l l  n . 
du* h m .  1% x 2-mm. ryplcrl l rpuvd-shard hug r t l l ,  h n l  
leg, ud n n m n u  (Plate IH'I Thc rcfull plrrir* a pod ~ ~ l h  t i \  
long. \I& nxuthp.n$ and f&\ lk IOL! in lhc rh-lnwa! 
reed TI,, ~njur). cau\r\ Ih ucd I,, k c -  u n n k l n l  r t l h  dark 
IP(US and mcrnsc~ 8k p n h a h l ~ t y  of r.ncadtry In  lhc lnrld th 
c g p  am l a d  r j rhr r  in ih rcrml n m vlw\. a n 1  ~n \ !mpr  t k r  
an l u d  among the pods F l n l - m l l r  nymphr hsvr h l r h l  rr t l  
aNommr,  uh t l r  lalcr l n t l u r  k n m  p p t r r ~ w r l :  duLrr 
", 
L-N R E. end .immm. A M 1-1 r*m$Ww d l m n a l a n  
awl mw~rntng d dult .-.luo rnnrnr. N,murn #ah. 0 8fkn 
n r t ~ n l  cll.*nnni Alm<xltd.rl. in manuc. Ascr hn h,mnrnrnl 
. . 
Inl,"h?l U ll.4 I . ,  
Rn ,r \ 1 . .*I I rah.  R I! I'M: lh.lnhnm n( llrl*dll n n  
cIE. ."d fbr.c il..~., lvrr I nrlrln ~ n w n n ~  II 
. .. 
